The role of gaseous neurotransmitters in the antinociceptive effects of morphine during acute thermal pain.
Treatment with a carbon monoxide-releasing molecule (tricarbonyldichlororuthenium(II) dimer, CORM-2) or a classical inducible heme oxygenase (HO-1) inducer (cobalt protoporphyrin IX, CoPP) enhanced the antinociceptive effects of morphine during chronic pain but the role played by these compounds in acute thermal nociception was not evaluated. The effects of CORM-2 and CoPP treatments on the local antinociceptive actions of morphine and their interactions with nitric oxide during acute pain were evaluated by using wild type (WT), neuronal (nNOS-KO) or inducible (iNOS-KO) nitric oxide synthase knockout mice and assessing their thermal nociception to a hot stimulus with the hot plate test. Our results showed that the absence of nNOS or iNOS genes did not alter licking and jumping responses nor the antinociceptive effects produced by morphine indicating that the local thermal inhibitory effects produced by this drug in the absence of inflammation or injury are not mediated by the nitric oxide pathway triggered by nNOS or iNOS enzymes. Moreover, while the systemic administration of CORM-2 or CoPP inhibited licking and jumping latencies in all genotypes, these treatments only enhanced the local inhibition of jumping latencies produced by morphine in WT and nNOS-KO mice which effects were reversed by the peripheral administration of an HO-1 inhibitor. These data indicate that the co-administration of morphine with CORM-2 or CoPP produced remarkable local antinociceptive effects in WT and nNOS-KO mice and reveal that a significant interaction between carbon monoxide and nitric oxide systems occurs on the local antinociceptive effects produced by morphine during acute thermal nociception.